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Introduction 

Control  charts  are  widely  used  to  maintain  sta- 
tiatical  control  of  a  process  They  are  also  used 
for  analysing  process  capability  and  set  inuring 
procees  parameters.  To  use  a  Sbewhart  control 
chart,  we  must  select  the  same  sire  n,  the  width  of 
the  control  limits  k,  and  the  interval  between  earn* 
plea  h.  We  assume  that  A  is  a  multiple  of  the 
standard  deviation  of  the  statistic  plotted  on  the 
chart  and  that  A  is  in  hours.  Selection  of  n,  A  and  A 
ie  called  the  detign  at  the  control  chart. 

While  control  charts  traditionally  are  designed 
with  respect  to  statistical  criteria,  there  has  been 
much  research  devoted  to  the  design  of  control 
charts  using  economic  criteria.  For  a  recent  survey 
of  this  field,  see  Montgomery  (I960).  This  note 
represents  a  computer  program  for  the  optimal 
economic  design  of  an  X  control  chart,  based  on  the 
cost  model  of  Duncan  (1966). 

The  process  is  assumed  to  start  in  a  state  of 
statistical  control  with  mean  m  and  standard  devia¬ 
tion  o.  There  is  a  single  assignable  cause  that  results 
in  a  shift  in  the  process  mean  from  pa  to  pa  ±  6e. 
where  6  ie  known.  The  time  before  the  assignable 
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cause  occurs  has  an  eiponswtial  distribution  with 
\  (thus  A*1  is  the  mean  time  in  the  tn- 
control  state).  Hamplss  of  sias  n  are  taken  every  A 
hours  and  the  sample  mean  is  plotted  on  an  X 
cxjoctw  man  wru  ctwtr  dm  pm  ■no  coeww  twnw 
Pa  ±  ke/y/n.  If  one  point  foils  outride  the  control 
limits,  a  search  for  the  aarignahls  cause  is  made. 
The  procam  continues  in  operation  during  this 
search  and  the  repair  cost  is  not  charged  to  the 


If  one  defines 

at  •  the  filed  cost  of  sampling 

a,  •  the  variable  coet  of  sampling 

a*  -  the  coot  of  finding  an  assignable  cause 

«»•  the  cost  of  investigating  a  false  alarm 

a,  •  the  hourly  penalty  cost  for  operating  in 
the  out-of-control  state 

a  *  the  type  /  error  rate 
1  -  $•  the  power  of  the  chart 

g  -  the  time  required  to  sample  one  item 
and  interpret  the  results 

D  •  the  time  required  to  find  the  sssignalili 
emus  following  an  action  signal 

then  Duncan’s  (1966)  paper  shows  that  under  the 
above  assumptions  the  expected  cost  per  hour  in- 
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